
BEST AVAILABLE COPY 



THE PATENT COOPERATION TREATY (PCT) 



11 



(43) International Publication Date 

31 May 2001 (31.05.2001) PCT 



(10) International Publication Number 

WO 01/38693 Al 



(51) International Patent Classification 7 : E21B 29/10, 
43/10 

(21) International Application Number; PCT/EPO0/12O24 

(22) International Filing Date: 

29 November 2000 (29.1 1.2000) 



(25) Filing Language: 

(26) Publication Language: 



English 

PngKsh 



(30) Priority Data: 

99309532.2 29 November 1999 (29.1 1.1999) EP 

(71) Applicant (for all designated States except US): SHELL 
INTERNATIONALE RESEARCH MAATSCHAPPIJ 
B.V. [NL/NL]; Carel van Byiandtlaan 30, NL-2596 HR 
The Hague (NL). 



(72) Inventor; and 

(75) Inventor/Applicant (for US only): HEIJNEN, Wilhet- 
mus, Hubertus, Paulas, Maria [ — /NL]; Grote Hout of 
Koningsweg 49, NL-Velsen 1951 GN (NL). 

(81) Designated States (national): NO, US. 

(84) Designated States (regional): European patent (AT, BE, 
CH, CY, DE, DK, ES, FL FR, GB, GR, IE, IX LU, MC, 
NL, PT, SE, TR), OAP1 patent (BF, BJ, CF, OG, C3, CM, 
GA, GN, GW, ML, MR, NE, SN, TD,TG). 

Published: 

— With international search report. 

— Before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Tide: PIPE EXPANSION DEVICE 



00 



O 




30 



(57) Abstract: A device (1) for expanding a pipe comprising a bi-conical sleeve (3) having a first section (5) and a second section 
(11), which sections (5, 11) are provided with at least two longitudinal guide channels (20), first wedges (25), wherein each first . 
wedge (25) tapers into the direction in which the first section (5) widens and is provided with a support element (26) mat co-operates 
with the corresponding longitudinal guide channel of the first section (5), second wedges (30), wherein each second wedge (30) 
tapers into the direction in which the second section (11) widens and is provided with a support element (31) that co-operates with 
the corresponding longitudinal guide channel (20) of the second section (11), and means for moving the wedges (25, 30) into each 
other. 
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PIPE EXPANSION DEVICE 

The present invention relates to a device for 
expanding a pipe, such as a casing string or a liner in a 
borehole. Pipe expansion is done to increase the diameter 
of a pipe, this is particular relevant to a well 
completion, wherein a number of casing strings is 
introduced into a borehole to protect the borehole from 
collapsing and to contain the well fluids therein. In 
such a completion each next casing string has a smaller 
diameter than the preceding one, in order that the next 
casing string can be put in place. Consequently the 
cross-section available to fluid flow through the 
completion becomes smaller and smaller as the number of 
casing strings increases. And this adversely affects the 
production from the well. To overcome this the casing 
strings are expanded so that the overall internal 
diameter of the well completion is not reduced. 

Pipe expansion is achieved by displacing through the 
pipe an expansion device having a larger diameter than 
the inner diameter of the pipe. Because the forces 
exerted on the expansion device during pipe expansion are 
large, such expansion devices have fixed dimensions. And 
this implies that the expansion has to be performed in 
stages. 

It is an object of the present invention to provide a 
device for expanding a pipe to the same diameter as the 
pipe through which the pipe to be expanded is run. It is 
a further object of the present invention to provide a 
device of which outer diameter can easily be adjusted, 
and that is sufficiently strong to withstand the forces 
that it subjected to during the pipe expansion. 
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To this end the device for expanding a pipe according 
to the present invention comprises a bi-conical sleeve 
having a first section widening from one end of the bi- 
conical sleeve to the middle and a second section 
5 widening from the opposite end of the bi-conical sleeve 

to the middle, which sections are provided with at least 
two longitudinal guide channels which guide channels in 
the second section are staggered in relation to the guide 
channels in the first section, a set of first wedges, 

10 wherein each first wedge tapers into the direction in 

which the first section widens and is provided with a 
support element that co-operates with the corresponding 
longitudinal guide channel of the first section, a set of 
second wedges, wherein each second wedge tapers into the 

15 direction in which the second section widens and is 

provided with a support element that co-operates with the 
corresponding longitudinal guide channel of the second 
section, and means for moving the sets of wedges into 
each other . 

20 The invention will now be described by way of example 

in more detail with reference to the accompanying 
drawing, wherein 

Figure. 1 shows schematically a longitudinal section 
of the device according to the present invention in an 

25 initial position and in an expanded position; and 

Figure 2 shows a cross-section along line II-II of 
Figure 1 drawn to a different scale. 

Reference is made to the Figures. The device 1 for 
expanding a pipe (not shown) according to the present 

30 invention comprises a bi-conical sleeve 3. The bi-conical 

sleeve 3 consists of two sections, a first section 5 
widening from one end 6 of the bi-conical sleeye 3 to the 
middle 10 and a second section 11 widening from the 
opposite end 12 of the bi-conical sleeve 3 to the 

35 middle 10. 
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Each of the sections 5 and 11 is provided with four 
longitudinal guide channels 20, distributed evenly about 
the circumference of the sections of the bi-conical 
sleeve 3. For reasons that will be explained below, the 
5 guide channels 20 in the second section 11 are staggered 

in relation to the guide channels (not shown) in the 
first section 5. 

The device 1 further comprises a set of first 
wedges 25, wherein each first wedge 25 tapers into the 
10 direction in which the first section 5 of the bi-conical 

sleeve 3 widens. Each of the first wedges 25 is provided 
with a support element 26 that co-operates with the 
corresponding longitudinal guide channel of the first 
section 5. 

15 Tne device 1 further comprises a set of second 

wedges 30, wherein each second wedge 30 tapers into the 
direction in which the second section 11 of the bi- 
conical sleeve 3 widens. Each of the second wedges is 
provided with a support element 31 that co-operates with 

20 the corresponding longitudinal guide channel 20 of the 

second section 11. 

The reason that the guide channels 20 in the second 
section 11 are staggered in relation to the guide 
channels (not shown) in the first section 5, is that the 

25 wedges 25 and 30 can slide with respect to each other as 

the fingers of two hands when the hands are moved into 
each other. 

The device 1 further comprises means for moving the 
sets of wedges 25 and 30 into each other. These means 

30 comprise a front end part 40, a connection rod 41 secured 

with one end in the front end part 40 and provided at the 
other end with a screw thread 45. At the other end of the 
device 1, the means comprise a ring 4 6 and a nut 47 co- 
operating with the screw thread 45 on the connection 

35 rod 41. 
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When the device 1 is being put in place in the pipe 
(not shown) to be expanded, the nut- 47 is at the end of 
the connection rod 41. This position is shown in the 
upper half of Figure 1. In this running position, the 
5 outer diameter of the device 1 is so that the device 1 

can be displaced through the pipe. 

In order to expand the pipe, torsion is applied on 
the nut 47, so that it is rotated in a direction so that 
the nut 47 moves towards the front end part 40 over the 

10 screw threads. The tapering wedges 25 and 30 are pushed 

by the ring 4 6 into each other, and the support 
elements 26 and 31 move towards each other in the 
longitudinal guide channels. Because the longitudinal 
guide channels are parallel to the outer surface of 

15 sections of the bi-conical sleeve 3 in which the guide 

channels are arranged, the support elements also move 
outwards in a radial direction. And consequently the 
wedges 25 and 30 move outwards as well. This expanded 
position is shown in the lower half of Figure 1 . 

20 In this expanded position the device 1 can be pushed 

through the pipe, for example by means fluid pressure 
exerted on a piston (not shown) that acts on the ring 46. 

The tapering wedges 25 and 30 are in contact which 
each other along their edges. Therefore the tapering 

25 wedges 25 and 30 support each other, and in this way 

sufficient support is provided so that the device 
according to the present invention provides sufficient 
collapse resistance to withstand the forces that it 
subjected to during the pipe expansion. Moreover, the 

30 outer diameter of the device can easily be adjusted. 

To prevent the device 1 from expanding too far, the 
bi-conical sleeve 4 can be provided with a ring 50 in the 
middle 10. 

By adjusting the nut 47, the diameter can be 
35 adjusted, and this can easily be done without removing 
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the device from the pipe. 

It will be understood that there is a one-to-one 
relationship between the wedges and the guide channels, 
because for each tapering wedge there is a guide channel. 
5 Suitably the number of guide channels , and 

consequently wedges is in the range of from 2 to 8, and 
suitably in the range of from 4 to 6. By selecting the 
number of wedges, the device according to the present 
invention can be made is sufficiently strong to withstand 
10 the forces that it subjected to during the pipe 

expansion. 
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CLAIMS 



1. A device for expanding a pipe, which device comprises 
a bi-conical sleeve having a first section widening from 
one end of the bi-conical sleeve to the middle and a 
second section widening from the opposite end of the bi- 
conical sleeve to the middle, which sections are provided 
with at least two longitudinal guide channels which guide 
channels in the second section are staggered in relation 
to the guide channels in the first section, a set of 
first wedges, wherein each first wedge tapers into the 
direction in which the first section widens and is 
provided with a support element that co-operates with the 
corresponding longitudinal guide channel of the first 
section, a set of second wedges, wherein each second 
wedge tapers into the direction in which the second 
section widens and is provided with a support element 
that co-operates with the corresponding longitudinal 
guide channel of the second section, and means for moving 
the sets of wedges into each other. 

2. Device according to claim 1, wherein the sections are 
provided with between two and eight longitudinal guide 
channels . 
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